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10. Isopoda 


I. Definition and morphology 

Isopods are dorso-ventrally flattened crustaceans found in marine, terrestrial and fresh- 
water habitats. The name isopod means “equal legs” and most species have a free thorax 
(pereon) of seven similar segments (pereomeres) each of which bears a pair of similar legs 
(pereopods). The most familiar isopods are commonly known as “sow bugs” or “pill bugs” 
and these are found in damp terrestrial habitats. Most of the fish parasitic isopods belong to 
the family Cymothoidae, but the family Excorallanidae also occurs on Amazonian fish. The 
parasitic isopods have from four to seven pairs of walking legs modified for grasping and 
each of these is provided with a stout claw. 

Most free living isopods are bottom feeding aquatic scavengers. Some eat detritus and 
carrion, while others are more predatory. Many have one or two pairs of prehensile legs 
anteriorly to aid in grasping food. Those that evolved more pairs of prehensile legs and 
stronger claws were able to cling to fully active fish and make the transition to parasitism. 


II. Life-cycle and transmission 

In isopods, the sexes are separate and fertilization is internal. Both male and female 
cymothoids are found on fish, frequently together. It is believed that all cymothoids go 
through a male stage first and then some go on-to become females (which would make them 
protandrous hermaphrodites). According to this idea, the first young cymothoid to arrive on 
a fish, and finding itself alone, would pass rapidly through the male stage and become a female. 
The second to arrive would find a female in residence and hence remain a male. This could be 
caused by hormonal inhibitors. In any case, adult females are easy to recognize because they 
have the entire ventral surface covered by a marsupium formed from medial flap-like extensions 
of the coxae. The eggs are laid in and retained within the marsupium. There they develop into 
fully functional young cymothoids and eventually go out into the world through a slit-like 
posterior pore. 

Young cy mothoids swim actively and are ready to attack small fish as soon as they 
leave the marsupium. In Amazonian waters, it is not uncommon to find small cymothoids 
clinging to and feeding on small fish. In the laboratory, we have been able to observe the 
hunting behavior of young cy mothoids. At first, they swim rapidly and in very straight 
horizontal lines. Their swimming posture is with the head forward to the direction of move- 
ment and the dorsal side up. The swimming activity lasts for only 30 to 60 seconds after 
which they suddenly become immobile and sink to the bottom as though dead, with the 
dorsal side down and the legs pointed upward and spread wide apart. They are capable of 
waiting motionless in this position for hours. If a fish goes to investigate, or happens to swim 
by closely, the apparently dead cy mothoid springs its trap. The legs are all snapped inward 
towards the midline, and the claws (dactyls) are engaged in the fish which then swims off 
with a passenger. 

After a young cy mothoid has attached itself to a small fish, it begins to feed at once. 
They frequently position themselves on the ventral surface of the fish at the level of the pec- 
toral fins. Wherever they happen to be, they rasp out tissue and frequently, the pectoral fins 
are entirely devoured. 
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The under sides of the opercula are also eaten, and if the fish is small, it soon succumbs 
to such an attack. When a fish dies, the young cymothoid loses interest in it and swims off in 
search of alive fish. We have seen a single young cymothoid kill and devour portions of as 
many as four small fish in a 24 hour period. After young cymothoids grow larger, they must 
find a permanent host for they lose their swimming ability. Adult males detached from the 
fish can crawl slowly on the bottom, but females with a marsupium full of young can not 
move about. 


III. Pathology 

The pathogenicity of isopods varies according to position on or in the host, feeding 
behavior, attachment strategy and size. Four sites are utilized on host fish, namely: the skin 
or fins, the gill chambers, the mouth (on top of the tongue) and hollows or pouches which 
they make within the body cavity. Each of these sites suffers some modifications from the 
presence of isopods so they will be considered separately. 

Of the South American species reported from freshwater hosts, only Nerocila armata 
is normally found on the skin. These ectoparasites cause considerable damage to their hosts 
and are believed to feed on blood, mucous and epithelial cells. They sometimes perforate the 
skin of the fish or devour portions of the fins. They may cause primary anemia from blood 
loss, and the lesions they provoke may open the way for secondary invaders such as bacteria 
and fungi. 

Isopods that inhabit the gill chambers of fish feed largely on gill filaments. BRUSCA 
(1978) reported lysed red blood cells in the intestines of males of a marine species taken 
from such a site. In addition to blood loss, a reduction in the number of gill filaments 
decreases respiratory efficiency and thereby affects metabolism and growth. ROMESTAND 
& TRILLES (1979) in experimental studies with marine fish infested with isopods found 
that the parasites caused delayed growth in the hosts. 

The role of isopods living on the tongues of fish is more difficult to assess. Although 
the tongues of hosts may be reduced in size or indented, there is no direct evidence to 
indicate that the missing tissue has been eaten. ROMESTAND & TRILLES (1977) found as 
much as half the tongues of infected hosts to be lacking. The missing tissues included epider- 
mis, cartilage and some bone. They considered these tongues to be atrophied or degenerated. 

The nutritional habits of tongue inhabiting isopods have been questioned. BRUSCA 
(1978) found the intestinal tracts of cymothoid females from tongue sites to be entirely 
empty. The same author (1981) suggested, “that females are largely (or perhaps entirely) 
non-fee ding and hence are best considered obligate commensals". He further proposed that 
these females use nutritional reserves from previous male instars for reproductive energy. 
This would appear to be an incredible suggestion, but an even more unusual idea was put 
forward by BRUSCA & GILLIGAN (1983). They believed that isopods in the mouths of 
fish serve as “tongue replacements". According to this theory, a fish with an “isopod tongue" 
feeds more efficiently than a fish with.no tongue at all. - 

THATCHER (1988) described Asotana magnifica from the mouths of piranhas of the 
Brazilian Amazon and made some observations on the habits and pathologenicity of these 
cymothoids. He reported one 34 mm isopod on the tongue of a host that was only 195 mm 
long (Fig. 10- 11). The fish appeared to have been in good health and had a full stomach. 
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The surface of the tongue of the host was depressed in the exact shape of the ventral side 

of the isopod. This indentation in the floor of the mouth was attributed to pressure atrophy. 
As shown in figure 10 - 11, the head of these isopods is close to the entrance of the eso- 
phagus of the host. The anterior ends of isopods taken from such sites are frequently found 
to be covered with an amorphous and acellular substance. It seems logical to assume that 
this material represents regurgitated semi-digested food from the host stomach which is only 
a few millimeters from the isopod's head. We can conclude from this that the real food of 
the isopods is regurgitated host food (i.e. vomitus). The term obligate commensal would 

still apply in this case. Apparently, Lironeca sy mmetrica and some species of Braga also 
utilize the same feeding strategy. 

In freshwater hosts of South America, there are three species of Riggia and two of 
Artystone all of which penetrate host tissue and are therefore much more pathogenic. The 
mouthparts of these forms are adapted for burrowing and mandibles and maxillae all have 
hook-like spines pointing outward (Fig. 10- 16). Entrance holes are made either at the site 
of a missing pectoral fin (which the isopod probably removes) or near the anus (Figs. 10 - 19 
to 10- 22 & 10- 32). These entrance holes remain open and the pleotelson can be seen to 
protrude slightly. Presumably this position permits the isopod to breathe, an act that is 
effected by beating the pleopods in the water. The body of the isopod remains within the 
body cavity of the host, frequently in the vicinity of the liver. There may be pressure atrophy 
of this or other organs but there is no evident inflammatory reaction or encapsulation of the 
parasite on the part of the host. There is also no evidence of secondary invasions of the open 
entrance hole. Perhaps the isopods secrete some antibiotic substance that inhibits secondary 
invaders. Isopods in this site may be feeding on blood serum although direct evidence of this 
is lacking. 


IV. Prevention and treatment 

Isopods do not ordinarily become a problem to the alert aquarist. Since even young 
specimens are large enough to be seen, they can simply be removed. Some chemical dips, 
such as a 1 : 4000 formalin solution, will encourage the isopods to leave their hosts. If iso- 
pods become too numerous in outdoor ponds, the only recourse is to drain and disinfect 
them. 


V. Collection and study methods 

When isopods are seen in or on fish, they and their host should be fixed in 10 % 
formalin solution. After 24 hours, both may be transfered to 70 % alcohol. The mouthparts, 
legs, uropods, pleopods and pleotelson may be removed from isopods with dissecting needles 
and permanent slides can be made of them by using the phenol-balsam method described in 
Chapter 6. 


VI. Identification and keys : 

Neotropical fish parasitic isopods have been little studied. The genera and species are 
not well defined and several of these taxa were based on single female specimens. Many new 
forms no doubt await future description. Some characters that are useful in distinguishing 
these animals are: size, shape, color, number of antennal segments and the form of the 
cephalon, pleopods, uropods and pleotelson. 
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South America contains a greater variety of freshwater Cymothoidae than any other 
region of the world. At least 23 species, representing 9 genera, occur here. For comparison, 
there are no freshwater cymothoids in either North America or Europe and only 4 species 
known from Africa. According to BRUSCA (1981), there are some 250 species of cymothoids 
in 42 genera world-wide and most of these are marine. 


Isopoda from Neotropical freshwater fish 


Key to families: 
la. Antennae elongate, with more than 10 segments, clearly divisible into peduncle and flagellum. 
Mandible and first maxilla both hook-like. Head of male provided with horn-like projections 
pos Rs Tre RE EHI FREE Excoradanidae sumó R HES 
RECTA RMS SS ERRA 5 ጀፍ. Excorallana (Figs. 10 - 38 to 10 - 42). 
1b. Antennae short and stout, with fewer than 10 segments, not distinctly divisible. Mandible and 
first maxilla not hook-like. Head of male without horns ........,......,.......,.,.. 


Key to Amazonian genera of Cymothoidae: 
la. Legs 1 - 6 prehensile and ending in claw-like dactyls; legs of pair 7 ambulatory and ending in 
simple dactyls ..... 
Aa. Abdomen (pleon) visibly segmented and separate from pleotenson (Fig. 10 - 17) ..... 
MESSI ASR CRE AREER E BU LAGER O ልመ መፍ d icd d Artystone. 
Ab.  Pleon and pleotelson fused into a single unit (Fig. 10 - 34) ............ Riggia. 
1b.All 7 pairs of legs prehensile and ending in claw-like dactyls ..... 
Aa. Anterior margin of pereonite 1 trisinuate. Posterolateral margins of pereonites 2 - 7 


pointed and ptOleoDZBE. às ss eWEEK 5 :ጂሺ898፳8 96 han una Nerocila. 
Ab. Anterior margin of pereonite not trisinuate. Posterolateral margins of pereonites 2 - 7 
ost DEINEN muU ተይ ብ sa 2. 
2a. Anterior margin of cephalon provided with 3 rounded bosses (Fig. 10 - 14) ..... Asotana. 
2b.Anterior margin of cephalon otherwise ................ ATTE 8 58 de 
38, Pereonite 7 unusually short, nearly covered by pereonite 6 (Figs. 10 - 44 £ 10 - 45) ..... 
ASA OE EERE TI TT TT TT Paracymothoa. 
ወሙ ር T Bob unnum SHOE «ee coe Las ue eRe dann dd ee 4 
4a. Abdomen (pleon) abruptly narrower than thorax (pereon) (Figs. 10 - 18 & 10 - 48)....... 
RASA TER ATT E wo oom ow pomo P NO a MOTA 
4b.Pleon not abruptly narrower than pereon ..... 
Aa.  Pleotelson wider than long (Figs, 10 - 8 to 10 - Mc as ss s wa KHK 0 0 0 0 0% Braga. 
Ab.  Pleotelson small, heart-shaped (Fig. 10 - 7 .................. Philostomella. 
Ac.  Pleotelson subquadrangular (Figs. 10 30 & 10-46) .............. Lironeca. 


VII. Checklist of Isopods from Neotropical freshwater fish 

Cymothoidae SCHIÓ DTE, 1866 
Flabellifera. Body symmetrical or asymmetrical; eyes prominent, compound, sessile. Legs 
(pereopods): all 7 pairs prehensile, or anterior 6 prehénsile and terminal pair ambulatory; 
prehensile legs terminating in stout claw-like dactyls. Pleopods not ciliated; pleotelson and 
uropods usually not ciliated. Antennae reduced to 4 - 10 segments, without clear distinction 
between peduncle and flagellum. Mouthparts: mandibles with palps; first maxillae spined at 
tip; second maxillae bilobed at tip; maxillipeds provided with 2-segmented palps which have 


hooks on terminal segment. Parasitic on skin, in mouth, branchial chamber or within self-made 
cavities in fish. 
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Artystone SCHIÓDTE, 1866 
Cymothoidae. Body symmetrical; head (cephalon) considerably immersed in first thoracic 
segment (pereonite). First 6 pairs of legs provided with claw-like dactyls; terminal pair 
ambulatory , without claws. Abdomen (pleon) segmented. Parasitic in self-made pouches 
within the body cavities of fish. 
A. trysibia SCHIODTE, 1866: from Geophagus brasiliensis & Crenicichla lacustris: Brazil. (Fig. 10 - 3). 
Body — maximum sizes: 20 x 11 mm (male); 26 x 18 mm (female). 
A. minima THATCHER & CARVALHO, 1988: Nannostomus beckfordi: Upper Rio Negro, Amazonas 
State, Brazil. (Figs. 10 - 16; 10-17 & 10 - 19 to 10 - 22). 
Measurements in mm: body — 3.7 - 4.0 x 1.9 - 2.0 (males); 5.2 - 6.9 x 2.7 - 3.7 (females); cephalon — 
0.53 - 0.68 x 0.98 - 1.0 (males) & 0.62 - 0.90 x 1.0 - 1.3 (females); pleotelson — 0.65 - 0.75 x 1.1- 
1.2 (males) & 1.1 - 1.3 x 1.4 - 1.8 (females). 
Asotana SCHIODTE & MEINERT, 1881 
Cymothoidae. Female: body large, convex dorsally, cream to straw-colored with sparse black 
pigment spots. Cephalon large, subrectangular, not deeply immersed in pereonite 1, keeled 
dorsally and with two pairs of dorsolateral tubercles; frontal margin curved downward and 
terminating in three rounded bosses. Mandibles with dorsal and ventral flaps; maxillae without 
spines. Pereonite 1 with brown or black roughened patches of denticles dorsally. Pereopods 
short, slender, subequal in length; first 6 pairs of dactyls larger than 7th. Abdomen inserted at 
its base. Uropods short and wide. Pleotelson tongue or shield-shaped. Parasites or commensals 
in the buccal cavities of freshwater fish. 
Asotana formosa SCHIÓDTE & MEINERT, 1881: host unknown: Peru (probably Amazonia). (Fig. 
10 - 50). 
Body — 30 x 12 mm (female; male unknown). Body tapers gradually anteriorly and posteriorly from 
pereonite 5. 
Asotana magnifica THATCHER, 1988: Serrasalmus sp.: Roraima Territory, Brazil. (Figs. 10 - 11 to 
10 - 15). 
Body with abdomen abruptly narrower than thorax, measures — 30-40 x 14 - 15 mm. 
Asotana splendida (LEIGH-SHARPE, 1937): host unknown: Ecuador. (Figs. 10 - 6 A-B). 
Female: body tapers abruptly anteriorly and posteriorly from pereonites 3 & 4; measures 21 x 11 mm 
(male unkno wn). 
Braga SCHIODTE & MEINERT, 1881 
Cymothoidae. Body symmetrical; cephalon little immersed in pereonite 1. All 7 pairs of 
pereopods prehensile and provided with stout claw-like dactyls. Pleotelson usually wider than 
long. Parasites, or commensals, found on the tongue or in the gills of freshwater fish. 
B. cichlae SCHIÖDTE & MEINERT, 1881: Cynopotamus humeralis, Cichla ocellaris & C. temensis: 
Brazil (São Paulo, Minas Gerais, ፻8፲ 8 & Amazonas States). (Fig. 10 - 28). 
Body about twice as long as wide: female — 25 mm maximum length; male — 15 mm. 
B. fluviatilis RICHARDSON, 1911: unidentified catfish: Argentina, Surinam & Brazil (Figs. 10 - 10 A-B). 
Female: body 22 x 14 mm; dactyl of pereopod 1 longer than the others. 
B. nasuta SCHIÖDTE & MEINERT, 1881: Hypostomus sp.: Brazil (São Paulo, Bahia & Amazonas 
States). (Figs. 10 - 27 & 10 - 37). 
Female: body — 20 - 25 mm long; male — about 11 mm long. 
B. patagonica SCHIÓ DTE & MEINERT, 1884: Salminus hilarii & Hoplias malabaricus: Axgentina, 
Paraguay, Surinam & Brazil (São Paulo, Pernambuco, Bahia, Pará & Amazonas States). (Figs. 
10- 8 A-C, 10- 9 A-C & 10 - 23 to 10 - 26). 
Female to 26 mm. Male to 15 mm. 
Lironeca LEACH, 1818 
This genus can not be defined at present. The marine and freshwater forms now assigned to 
this taxon do not appear to have many characters in common and they may represent more 
than one genus. 
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L. guianensis VAN NAME, 1925: from gills of Leporinus fasciatus, Pimelodus clarias & Brachyplatystoma 
sp.: Guyana. (Fig. 10 - 46). 
This species is elongate with a thorax that tapers gradually from pereonite 4 to the abdomen. The 
cephalon has a sharp point anteriorly (as seen from above) and the pleotelson is subquadrangular. 
Female — 17.7 - 26 mm long. Male — unknown. 


L. orinoco BOWMAN & DÍAZ-UNGRÍA, 1957: gills of Cichlidae: Orinoco River, Venezuela. (Fig. 10 - 47). 


In this species, the head is not much immersed in the pereon but the abdomen is. The anterior margin 
of the cephalon is rounded. The pleotelson is also rounded posteriorly and is slightly wider than long. 
Female — 13.9 x 7.0 mm. Male — 8.5 x 4.5 mm. s 
L. symmetrica V AN NAME, 1925: on tongue or in gills of Serrasalmus rubripennis, S. rhombeus, Cichla 
ocellaris, Brachyplatystoma sp., Vendelia cirrhosa, Carnegiella strigata: Guy ana, Venezuela, 
French Guiana & Brazil (Pará & Amazonas States). (Figs. 10 - 29 to 10 - 31). 
This species has longer legs than species of Braga and the pleotelson is inflated anteriorly and medially. 
Female — 17 - 20.6 mm long. Male — not described. 
Nerocila LEACH, 1818 
Cymothoidae. Body elongate, considerably flattened. Anterior margin of pereonite 1 trisinuate. 
Postero-lateral margins of pereonites 2- 7 pointed and projecting. Epimeres of pereonites 2 - 7 
also pointed and projecting posteriorly. Parasites of skin and fins of marine and freshwater fish. 
N. armata DANA, 1853: skin of Leporinus fasciatus, Crenicichla saxatilis, Cichla ocellaris, Pseudauchenip- 
terus nodosus: Uruguay, Guyana & Brazil (São Paulo & Rio de Janeiro States). 
Female — body 18 - 24 mm long. Male — 7.5 - 18 mm long. 
Paracymothoa LEMOS DE CASTRO, 1955, (emend. BOWMAN, 1986) 
Cy mothoidae. Body oval. Head not deeply immersed in pereonite 1; anterior margin broad 
and almost straight, or convex, not curved ventrally. Antennae short, antennae 1 widely 
separated at base. Pereonite 1 with short antero-lateral angles. Pereonite 7 shorter than others. 
Pleon deeply immersed in pereon and narrower than latter. Legs short; 1 - 3 smaller than 4 - 6. 
Dactyl of leg 7 smaller than others. From the mouths of freshwater fish. 
P. astyanactis LEMOS DE CASTRO, 1955: Astyanax bimaculatus: Brazil (Rio de Janeiro & Minas Gerais 
States). (Fig. 10 - 45). 
Female — 10.5 x 5 mm. Rami of uropods subequal, reach posterior margin of pleotelson. 
P. parra TABERNER, 1976: mouth of Hyphessobrycon callistus: Argentina. 
Female — 4.2 x 2 mm. Rami of uropods subequal, reach posterior margin of pleotelson. 
P. tholoceps BOWMAN, 1986: mouth of Hoplias macrophthalmus: Venezuela (Amazonas State). 
(Fig. 10 - 44). 
Female — 24.3 x 12.2. Outer ramus of uropod longer, reaches to near equatorial region of pleotelson. 
Philostomella SZIDAT & SCHUBART, 1960 
Cymothoidae. Body symmetrical; head not immersed. All legs prehensile and clawed. First 
antennae: 8-segmented in female; 7-segmented in male. Second antennae: 8-segmented in 
female; 9-segmented in male. Pleotelson about as wide as long, keeled. Mouth parasites of fish. 
P. cigarra SZIDAT & SCHUBART, 1960: Cynopotamus humeralis: Brazil (São Paulo State). (Figs. 10 - 7 
A-C & 10 - 49). 
Body — 29 mm long (female); 15 mm long (male). 
Riggia SZIDAT, 1948 
Cymothoidae. Body symmetrical or asymmetrical; head immersed in first pereonite. 
Pereopods 7 without claws. Pleon and pleotelson fused together to form a single unit. 
Parasites found within self-made pouches in the body cavities of fish. 
R. paranensis SZIDAT, 1948: Curimata platana: Brazil (Parana River, Parana State). (Fig. 10-51). 
Body — 22 x 16 mm (female). l i 
R. brasiliensis SZIDAT & SCHUBART, 1959: Leporinus copelandi, L. octofasciatus, Schizodon nasutus 
& Leporellus vitattus: Brazil (São Paulo State). (Figs. 10 - 5 A-B). 
R. nana SZIDAT & SCHUBART, 1959: Leporinus striatus: Brazil (São Paulo State). (Figs. 10 - 1 A-C). 
Body — 14 x 10 mm (female). 
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Telotha SCHIÖDTE & MEINERT, 1884 
Cymothoidae. Body symmetrical; cephalon triangular, not immersed in pereonite 1, anterior 
margin curved sharply downward. All legs prehensile and clawed. Antennules 8-segmented; 
antennae 9-segmented; antennae well separated at bases. Pleotelson wider than long. Parasites 
of gill cavities of freshwater fish. 
T. henselii (VON MARTENS, 1869): Hoplias malabaricus, Pimelodus clarias, Geophagus sp. & 
Brachyplatystoma sp.: Guyana, Surinam, Uruguay, Argentina & Brazil (Rio Grande do Sul). 
(Figs. 10 - 2 A-B). 
Body — 16 - 26 mm long (female); male unknown. 
T. lunaris SCHIÓDTE & MEINERT, 1884: Stenarchus brasiliensis: Brazil. (Fig. 10 - 48). 
Body — 28 mm long (female); male unknown. 
T. silurii SZIDAT € SCHUBART, 1959: Theringichthys labrosus: Brazil (São Paulo State). (Figs. 10 - 4 
A-B). 
Body — 13 mm long (female); male unknown. 
Excorallanidae STEBBING, 1904 
Flabellifera. Body sy mmetrical, with nearly parallel sides. Epimera present on all pereonites 
but the first. Anterior 3 pairs of pereopods prehensile, posterior 4 pairs ambulatory. Cephalon 
little immersed, with conspicuous horn-like processes in male (which are lacking or smaller in 
female); eyes prominent. Antennae long, with 2 - 4 segments in peduncle and 10 - 30 in 
flagellum. Mouthparts: mandible with large curved apical tooth; mandibular palp 3-segmented, 
with terminal segment expanded; first maxilla robust; second maxilla short; maxilliped 
narrow, free. Uropods long; pleotelson reduced, subtriangular. Freeliving or ectoparasitic on 
fish. 
Excorallana STEBBING, 1904 
Excorallanidae, with the characters of the family. 
E. berbicensis BOONE, 1918: skin of Lycengraulis grossidens: Guyana. 
Body — 7.8 mm (female); 6 mm (male). 
Excorallana sp.: from skin of Ageneiosus brevifilis: Brazil (Pará & Amazonas States). (Figs. 10 - 38 to 
10 - 42). 
Body — 5-8x 2-3 mm (both sexes). 
Additional species of parasitic Amazonian isopods are known to exist but have not yet been 
described. Two of these are listed as Riggia sp. and shown in Figs. 10 - 32 to 10 - 36. 
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VIII. Plates of Isopoda (Figs. 10- 1 to 10- 51) 
(Explanation of figures) 

10-1. Riggia nana (female): A. head end; B. pleotelson; C. uropod (all after SZIDAT & SCHUBART 
1959 ). 10 - 2. Telotha henselii (female): A. head end; B. pleotelson and uropods (all after 
RINGUELET 1942). 10 - 3. Artystone trysibia: A. head end of male; B. uropod of female 
(both after SZIDAT & SCHUBART 1959). 10 - 4. Telotha silurii (female): A. head end; 

B. pleotelson; C. uropod (all after SZIDAT & SCHUBART 1959). 10 - 5. Riggia brasiliensis 
(female): A. head end; B. pleotelson (both after SZIDAT & SCHUBART 1959). 

10-6. — Asotana splendida (female): A. head end; B. pleotelson (both after LEIGH-SHARPE 1937). 
10 - 7. Philostomella cigarra (female): A. head end; B. pleotelson; C. uropod (all after 
SZIDAT & SCHUBART 1959). 

10-8. Braga patagonica: A. head end of female; B. uropod of male; C. pleotelson of female (all 
after MONOD 1931). 10 - 9. Braga patagonica (female): A. head end; B. uropod; C. pleotelson 
(all after SZIDAT & SCHUBART 1959). 10 - 10. Braga fluviatilis (female): A. head end; 

B. pleotelson (both after GIAMBIAGI DE CALABRESE 1933). 

10 - 11 to 10 - 13. Asotana magnifica (female): 10 - 11. on tongue of Serrasalmus sp. (operculum 
removed); 10 - 12. dorsal view; 10 - 13. lateral view. 

10-14. Asotana magnifica: cephalon (frontal view). 10 - 15. Asotana magnifica: cephalon (dorsal view). 

10-16.  Artystone minima (female): mouthparts. 10 - 17. Artystone minima (female): (dorsal view). 
10 - 18. Telotha sp. (dorsal view). 

10 - 19 to 10 - 22. Artystone minima in Nannostomus beckfordi: 10 - 19 & 10 - 20. open entrance hole 
with visible pleotelson where pectoral fin is missing; 10 - 21. open rear entrance hole near 
anus of host; 10 - 22. body wall removed to show parasite “in situ". 

10 - 23 to 10 - 25. Braga patagonica (female): 10 - 23. dorsal view; 10 - 24. ventral view; 10 - 25. lateral 
view. 

10-26. Braga patagonica in piranha (Serrasalmus sp.) branchial chamber (operculum removed). 

10 - 27. Braga nasuta: female (dorsal view). 10 - 28. Braga cichlae: female (dorsal view). 

10 - 29 to 10 - 31. Lironeca sy mmetrica (female): 10 - 29. on tongue of Serrasalmus sp.; 10 - 30. dorsal 
view; 10 - 31. ventral view. | 

10 - 32 to 10 - 35. Riggia sp. in Curimata sp.: 10 - 32. entrance hole in place of pectoral fin; 10 - 33. 
same fish from other side (body wall removed to show parasite “in situ”; 10 - 34, dorsal view 
of parasite; 10 - 35. ventral view of parasite. 

10-36. Riggia sp. (dorsal view). 10 - 37. Braga nasuta: female (dorsal view). 10 - 38. Excorallana Sp.: 
male (lateral view). 10 - 39. Excorallana sp.: male (ventral view). 

10-40. Excorallana sp. (female): mandibular palp. 10 - 41. Excorallana sp. (female): mouthparts 
(ventral view). 10 - 42. Excorallana sp. (female): pereopod. 10 - 43. Pentastomida, Sebekia 
sp.: cephalic hook. 

10-44. Paracymothoa tholoceps (female): after BOWMAN 1986. 10 - 45. Paracymothoa astyanactis 
(female): after LEMOS DE CASTRO 1955. 10- 46. Lironeca guianensis (female): after VAN 
NAME 1925. 10 - 47. Lironeca orinoco (female): after BOWMAN & DIAZ-UNGRIA 1957. 

10-48. Telotha lunaris (female): after SCHIODTE & MEINERT 1884. 10 - 49. Philostomella cigarra 
(female): after SZIDAT & SCHUBART 1960. 10- 50. Asotana formosa (female): after 
SCHIODTE & MEINERT 1881. 10-51. Riggia paranensis (female): after SZIDAT 1948. 





313 


312 








Ce see 


MEE ME v 









uu oJ 





palm LA Aron 





WM si PIS 


veð... 


tyr EV 5 





y 
nó 
.., 
e 
-- 
ae 
„en 
a 


LA 
ae 





514 | 15 








፪ 


lO- 





317 





516 





“ሠ 10-20 





518 | | 513 


O LUCHO PSI መቅ ለው” er page 





321 





520 





322 | 523 


ታታ... › 








523 





524 





528 


11. Hirudinea, Pentastomida and miscellaneous pathological conditions 


Hirudinea 

I. Definition and morphology 

The Hirudinea, or leeches, comprise a highly specialized class of the phylum Annelida. 
Most occur in freshwater but many are also found in the sea and some are terrestrial in the 
humid tropics. They are thought to have arisen from the class Oligochaeta, to which the 
earthworm belongs. Leeches have segmented bodies, as do the other members of the phylum, 
but unlike the earthworm, the segments are not defined by internal septa. Leeches can 
generally be recognized by the anterior and posterior suckers that they possess. Those that 
attack fish do so as temporary ectoparasites seeking a blood meal. 

The bodies of leeches are frequently spindle-shaped being narrower anteriorly than 
posteriorly. In cross-section they are either circular or oval. In size, they range from 5 mm 
to about 45 cm. Surface features include pigmentation (red, brown, green and yellow in 
spots bands or longitudinal lines), one or more pairs of eyes, annuli and sometimes dorsal 
papillae. 

The digestive system of leeches consists of an anterior mouth, followed by a muscular 
pharynx, an esophagus and an intestine. The mouth is either provided with teeth or it has a 
protrusible proboscis. The intestine shows segmentation in that there are paired lateral ceca. 
The intestine opens through the anus which is located dorsally over the posterior sucker. 

All leeches are hermaphroditic. The male reproductive system consists of paired testes 
( or testisacs) five to ten in number or they may be more numerous. On each side there are 
vasa efferentia joining the testes to the vas deferens which, in turn, leads into the atrium. 

The atrium is a three-chambered structure with lateral horns. The female system is comprised 
of paired ovaries (or ovisacs) terminating in ducts which join to form a vagina. In most species, 
the male and female genital pores are separate and located on the 11th and 12th body seg- 
ments, respectively. 


II. Life-cycle and transmission 

Most leeches are predatory and feed on small invertebrates, but a few species attack 
fish and other vertebrates. Predatory leeches swim actively but those that parasitize fish 
usually hide on aquatic vegetation and wait until a fish passes near. 

Reproduction in leeches is similar to that of earthworms in that there is copulation 
and a mutual exchange of sperm bundles (spermatophores). In some species there is a penis 
for depositing sperm in or near the vagina, but in others, spermatophores are simply implanted 
on the surface. In such species, the sperm penetrate the body wall by local histolysis and make 
their way to the ovisacs where they fertilize the ova. The fertilized ova (eggs) are released 
through the female genital pore and are there encapsulated by secretions from a band of 
glandular cells (clitellum). Several eggs are usually placed in each capsule (cocoon) and these 
are normally fastened to a substrate or buried in the mud. 

In Glossiphoniidae, however, true cocoons are not formed, but the fertilized eggs are 
carried on the ventral surface of the body in membranous capsules. After the eggs hatch, 
the young leeches remain attached to the parent for some time. 


329 


III. Pathology | 
Other than localized hemorrhaging at the feeding sites, little specific pathology has 


been associated with Neotropical leeches. In heavy infestations, leeches can produce anemia 
and death from blood loss. Furthermore, after feeding they drop from the host leaving 
small wounds that may facilitate secondary invasions by bacteria and viruses. Leeches also 
serve as intermediate hosts for Trypanosoma and Cryptobia, which are flagellate protozoan 
parasites of the circulatory system. 


IV. Prevention and treatment 

Leeches are most often introduced into aquaria on aquatic vegetation. Plants collected 
in nature should be maintained in aquaria for several weeks before being placed with fish. 
Leeches are relatively sensitive to chemicals in the water, so most of the common dip treat- 
ments will cause them to leave the fish. One of the easiest and cheapest is the 1 : 4000 
formalin solution treatment described in Chapter 3. Contaminated ponds should be drained 
and treated with quick lime. 


V. Collection and study methods 

Living leeches should be killed by placing them in 15 % alcohol for 15 minutes. They 
can then be fixed by arranging them between glass microscope slides in a petri dish and 
pouring AFA over them. Permanent whole-mount slides can be made by the method des- 
cribed for trematodes in Chapter 4. 


VI. Identification and key 

Some important characters used in identifying leeches are: body shape, size and color; 
number and position of eyes; and position of genital pores. So far, only three genera and 
four species of Hirudinea have been reported from Neotropical freshwater fish. 


Key to leeches from Neotropical freshwater fish 


1. Body dorso-ventrally flattened; tapering towards anterior extremity. One, 2,3 or 4 pairs of eyes 
present on head end; eyespots lacking on posterior sucker and on body. Three annuli present for 
each body segment. Oral sucker small, continuous with በፀፔ፪.......,,...,...,...... 
TESE SST LT DERE TES ht Glossiphoniidae (Figs. 11 - 5 10 11 - 8). 

As Une pair OF eyes PESE nr Placobdella. 
B. EVA to Tour puis OF Ss Present assess 58/6 LE aaa Theromyzon. 

ll. Body cylindrical, slender. None, 1 or 2 pairs of eyes present on head end; ey espots may be present 
on posterior sucker or lateral margins of body. Seven or more annuli present for each body segment. 
Oral sucker expanded, distinct from neck ........ Fiscicolidae «we á % Myzobdella. 
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VII. Checklist of Hirudinea from Neotropical fishes 


Glossiphoniidae 
Body flattened, wider posteriorly and tapering anteriorly. Oral sucker fused with body; mouth 
a small pore in oral sucker through which a muscular proboscis can be protruded; jaws and 
teeth absent. One to 4 pairs of eyes present; eyespots absent on body and posterior sucker. 
Three annuli present per segment, in midbody; clitellum not distinct. Eggs in membranous 
sacs on ventral surface of adult; young cling to ventral surface of adult for some time. Free- 
living and parasitic on invertebrates and vertebrates. 
Placobdella BLANCHARD, 1893 
Glossiphoniidae. Body heavily pigmented, usually greenish or brownish with spots, stripes or 
blotches of yellow or orange; dorsum frequently papillate; size 10-65 mm. Anterior end with 
or without expanded head-like structure. One pair of eyes present; accessory eyes rarely 
present. Free-living or parasitic on fish or turtles. 
P. molesta CORDERO, 1934: turtles and fishes: Uruguay. 
Description unavailable, 
P. parasitica (SAY, 1924): turtles and fishes: United States & Mexico. 
Body — 38 - 65 mm long. Coloration variable, dorsum usually provided with median, longitudinal 
stripe; ventral surface with 8 - 12 bluish, greenish or brownish longitudinal stripes. 
Theromyzon PHILLIPPI, 1867 | 
Glossiphoniidae. Body gelatinous, not heavily pigmented, pale amber or green in color; spots 
or lines sometimes present; shape variable. Four pairs of eyes present. Gonopores separated 
by 2-4 annuli. Free-living or parasitic on fish or in nasal fossae or eyes of aquatic birds. 
T. propinquum RINGUELET, 1947: Percichthys trucha: Argentina. (Figs. 11 - 9 A-C). 
Body smooth, except for small sensilla; 14 - 15.5 mm long. Three annuli present between male and 
female gonopores. 
Piscicolidae JOHNSTON, 1865 
Body cylindrical, narrow; sometimes divided into narrow neck (trachelosome) and thicker 
posterior region (urosome); with or without lateral projections (pulsatile vesicles) on urosome. 
Oral sucker usually distinct from neck. None, 1 or 2 pairs of eyes present; with or without 
ey espots (ocelli) on caudal sucker and lateral margins of urosome. Cocoons attached to sub- 
strates, not held on ventral side of adults. Parasitic on fishes. 
Myzobdella LEIDY , 1851 
Piscicolidae. Body cylindrical, divided into trachelosome and urosome; without dorsal papillae 
and without lateral extensions of urosome; 12 - 14 annuli per somite in midbody. Suckers 
weakly developed; not of greater diameter than body. Five pairs of testes present. Parasites 
on marine and freshwater fishes. 
M. platense (CORDERO, 1933): Hoplias malabaricus: Uruguay. 
Description unavailable. 
M. uruguayensis MANE-GARZON & MONTERO, 1977: Rhamdia sapo: Uruguay. (Fig. 11 - 10). 
Body — 8.7-12.7 x 0.83 - 1.04 mm. Pharynx — 1.35 -1.68x 0.18 - 0.30 mm. Testes — 0.45 - 0.53 
mm in diameter. 


Pentastomida 

I. Definition and morphology 

Pentastomids are worm-like endoparasitic arthropods with obscure affinities. Formerly 
the group was considered a subphylum of Arthropoda, but in more recent years, the tendency 
among most zoologists has been to recognize Pentastomida as a separate phylum. Adult pen- 
tastomids are found mainly in the lungs of reptiles and the young (nymphs) occur encysted 
in the internal organs of many vertebrates including fish and men. Adults range from 1 to 
20 cm in length, and have cylindrical or flattened bodies which are expanded anteriorly. 
The sexes are separate and fertilization is internal. The name pentastomid means “five- 
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mouthed”” and comes from the fact that on each side of the mouth slit there are two other 
depressions each containing a retractible claw (making a total of 5 mouth-like slits). 

The pentastomids so far reported in fish have all been young, or nymphal stages. 
They are ordinarily encysted and they can be recognized by their cylindrical, annulated 
bodies and their peculiar claws (Fig. 10 - 43). 


II. Life-cycle and transmission 

The pentastomid life-cycle involves an intermediate and a definitive host, both of 
which are vertebrates. Fish act as intermediate hosts for those that mature in crocodilians, 
and most of these belong to the genus Sebekia. The adults live in the air passages of the 
lungs where they copulate. Females produce eggs which pass to the external environment 
in the host's feces. When the eggs are ingested by a fish, they hatch in the intestinal tract 
and four-legged larvae, somewhat resembling mites emerge. These larvae make their way 
through the wall of the intestine aided by the legs which are tipped with small claws. 
Once within the tissues of the fish, the larvae metamorphose into nymphs, molting several 
times as they grow. After an infected fish is eaten by a crocodilian, the larvae make their 
way to the lungs where they mature. 


HI. Pathology 

The passage of larval pentastomids through the intestinal wall of a fish could probably 
provoke a localized inflammation, but this has not been documented. The presence of 
nymphs in the mesenteries and other organs causes localized inflammatory reactions leading 


to fibrotic encapsulation. After complete encapsulation, no further histopathology is observed. 


IV. Prevention and treatment 

Crocodilians should not be permitted to inhabit ponds where fish are grown. Care 
should also be taken not to introduce mud, or other material that might be contaminated 
with crocodilian feces, into fish ponds and aquaria. No specific treatment is possible or 
necessary for fish already having encysted nymphs. 


V. Collection and study methods 

Pentastomid nymphs can be studied'in temporary phenol preparations after first 
dehy drating them partially in 95 % alcohol. Permanent whole mounts can be made by the 
methods described in Chapter 6 for nematodes. Claws can be dissected out with needles 
and mounted separately for comparative studies. 


VI. Identification 
It is not presently possible to identify pentastomid nymphs from fish to species. It 
is presumed that all are Sebekia, but since there are several species in the genus, life-cycle 


studies would need to be performed in order to identify specific differences at the nymphal 
level. | 
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VII. Checklist for Pentastomida 

TRAVASSOS et al. (1928) called pentastomid nymphs found in fish, Porocephalus 
gracile (DIESING, 1836). The genus Porocephalus, as presently defined by specialists, 
occurs as an adult in the lungs of snakes and as a nymph in the organs of mammals. 
Porocephalus nymphs probably do not occur in fish. The pentastomid nymphs from fish 
are all thought to represent species of Sebekia, and these have been reported from the 
following hosts: 

Astronotus ocellatus Pimelodus vituga 


Astyanax mexicanus Pinirampus pirinampu 
Bagrus pemecus Potamotrygon motoro 
Electrophorus electricus Pseudoplatystoma tigrinum 
Gymnotus carapo Rhaphiodon vulpinus 
Hemisorubim platyrhynchus Salminus brevidens 
Hoplias malabaricus Serrasalmus piraya 

Pellona castelnaeana Stenarchus albifrons 
Phractocephalus hemiliopterus Symbranchus marmoratus 
Pimelodus megacephalus — Tachysurus hertzbergii 


Miscellaneous pathological conditions 

Tropical Gill-Rot: 

One of the most common disease conditions found in pond reared fish in the tropics 
is gill rot. By the time the problem is noted, the disease has frequently advanced beyond the 
point of treatment. Affected fish are usually observed to swim sluggishly or erratically and 
spend much time at the surface gasping for breath. A cursory exemination of the gills of 
such fish will show them to be ragged, whitish, with localized hemorrhaging areas and much 
mucus. Closer inspection may reveal parasites, such as Myxozoa, Ciliophora and Monogenoi- 
dea. Localized or generalized fungal growths may also be visible. Many kinds of bacteria will 
also be present. | 

The immediate cause of death in these cases is asphixia, and the moment of death will 
be advanced, of course, if there should be any drop in the level of dissolved oxygen in the 
water. In natural, or outdoor, ponds there is a normal slump in oxygen level every night be- 
cause at sundown photosynthesis stops abruptly. Typically, a pisciculturist, whose fish are 
“doing fine”, arrives at his pond some morning and finds about half of them dead and 
floating around on the surface. He gathers some and dead fish in hand goes to consult an 
ichthypathologist or a veterinarian to find out how to save the survivors. But it is too late. 
Treatment at this point will ordinarily hasten rather than prevent death. 

Although the immediate cause of death in gill rot infections is asphixia caused by gill 
inefficiency, the root cause is malnutrition. The condition described above is symptomatic 
of deficiencies in vitamins A and C and proteins. The cause of the root cause boils down to 
a matter of simple economics or human greed. The pisciculturist, like any businessman, 
wants to maximize profit and minimize expense. Since vitamins and proteins cost more 
than carbohy drates, he puts a minimal amount of these in the ration he feeds his fish. The 
result is frequently gill rot. 
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Encysted parasites and foreign bodies: 

An inspection of the interior of any wild-caught tropical fish will usually reveal the 
presence of numerous “white spots” of various sizes and shapes. These represent invaders 
that the fish has been able to immobilize in fibrous capsules. Most invaders reach the body 
cavity by passing through the intestinal wall, but many of them are stopped within the wall 
itself (Fig. 11 - 2). Those that reach the other side often end up in the mesentery that 
supports the intestine (Fig. 11 - 1). Herbivorous and omnivorous fish frequently have their 
stomachs and intestines pierced by plant spines, which also become encapsulated (Fig. 11 - 
4). The skin barrier is more effective, but is also breached at times (Fig. 11 - 3). Occasional 
oddities turn up in the intestinal walls of fish, such as larval mites and insects. In order to 
find out what is inside the “white spots”, it is best to excise them, partially dehydrate them 
in 95 % alcohol and clear them in pure phenol. 
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VIII. Plates of Hirudinea and miscellaneous pathological conditions (Fig. 11 - 1 to 
11 - 10) 
(Explanation of figures) 

11-1.  Encysted nematode and cestode larvae in fish mesentery. 11 - 2. Plerocercoids of Proteocephalidae 
(Cestoda) in intestinal wall of Chaetobranchus semifasciatus. 11 - 3. Histological section of 
unidentified fungus in skin of Colossoma macropomum. 11 - 4. Spine in early stage of encystment 
in intestinal wall of Colossoma macropomum. 

11-5 to 11 - 8. Morphology of a glossiphoniid leech: 11 - 5. Anterior extremity; 11 - 6. Posterior sucker; 

11 - 7. Digestive tract; 11 - 8. Base of proboscis. 

11-9. Theromyzon propinquum: A, anterior extremity (ventral); B. anterior extremity (dorsal); 
C. posterior sucker (all after RINGUELET 1947). 11 - 10. Myzobdella uruguayensis: entire 
(after MANÉ-GARZÓN & MONTERO 1977). 


> 
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13. Addendum: Host-parasite list 


In the following list, the scientific names of host fish are listed alphabetically without 
regard to phylogeny. Below each fish name, the parasites reported from that host are listed. 
Trypanosoma (Protozoa) and Sebekia (Pentastomida) are omitted here because their hosts 


are listed in Chapters 2 and 11, respectively. 


Acanthicus hystrix 
Monogenoidea 
Trinigyrus acuminatus 


Acestrorhamphus (= Oligosarcus) macrolepis 
Nematoda 
Spirocamallanus hilarii 
Contracaecum sp. (larvae) 


Acestrorhamphus sp. (= Oligosarcus sp.) 
Myxozoa 
Myxidium gurgeli 
Ciliophora 
Nyctotherus piscicola 
Trematoda 
Halipegus genarchella 
parvus 
Prosorhynchus costai 
Prosthenhystera obesa 
Nematoda 
Capillaria piscicola 
Contracaecum sp. (larvae) 
Eustrongylides sp. (larvae) 


Acestrorhynchus falcatus 
Trematoda 
Bellumcorpus major 
Acanthocephala 
Palliolisentis polyonca 


Achirus lineatus 
Acanthocephala 
Neoechinorhynchus variabilis 


Achirus mazatlanus 
Acanthocephala 
Neoechinorhynchus roseum 


Aequidens maroni 
Monogenoidea 
Sciadicleithrum aequidens 
cavanaughi 


Aequidens pulcher 
Trematoda 
Crassicutis chuscoi 
Acanthocephala 
Pandosentis iracundus 
Branchiura 
Dolops geayi 


Ageneiosus brevifilis 
Cesto da 
Anthobothrium mandube 
Endorchis mandube 
Gibsoniela mandube 
Copepoda 
Gamispinus diabolicus 
Isopoda 
Excorallana sp. 


Ancistrus cirrhosus 
Nematoda 
Rhaphidascaris sp. (larvae) 


Ancistrus sp. 
Nematoda 
Guyanema ancistri 


Anodus elongatus 
Copepoda 
Brasergasilus anodus 
oranus 


Arapaima gigas 
Monogenoidea 
Dawestrema cycloancistrioides 
cycloancistrium 
punctata 
Trematoda 
Caballerotrema arapaimense 
brasiliense 
Cestodaria 
Nesolecithus janicki 
Schizochoerus liguloideus 


2223 


Nematoda 

Camallanus tridentatus 

Goezia spinulosa 

Philometra senticosa 

Porrocaecum draschei 
Acanthocephala 

Polyacanthorhynchus macrorhynchus 

rhopalorhynchus 

Copepoda 

Ergasilus sp. 
Branchiura 

Argulus sp. 

Dolops discoidalis 


Arius comersonii 
Monogenoidea 
Fridericianella ovicola 


Astronotus ocellatus 
Monogenoidea 
Gussevia asota 
astronoti 
rogersi 
Nematoda 
Goezia spinulosa 
Spirocamallanus inopinatus 
Branchiura 
Argulus sp. 
Dolops bidentata 
discoidalis 
geayi 


Astyanax bimaculatus 
Monogenoidea 
Cycloplectanum americanum 
Urocleidoides costaricensis 


heteroancistrium 
trinidadensis 
Trematoda 
Magnivitellinum simplex 
Nematoda 


Rhabdochona australis 
Spirocamallanus cearensis 
hilarii 
inopinatus 
Acanthocephala 
Quadrigyrus torquatus 
Branchiura 
Argulus juparanaensis 
Isopoda 
Paracy mothoa astyanactis 


Astyanax fasciatus 
Myxozoa 
Henneguya wenyoni 
Monogenoidea 
Anacanthocotyle anacanthocotyle 
Gyrodactylus neotropicalis 
Jainus hexops 
Urocleidoides costaricensis 
kabatai 
strombicirrus 
trinidadensis 
Trematoda 
Antorchis lintoni 
Chalcinotrema ruedasueltensis 
Dadaytremoides grandistomis 
Halipegus dubius 
tropicus 
Prosorhynchus costai 
Prosthenhystera obesa 
Saccocoelioides octavus 
Nematoda 
Capillaria sentinosa 
Paraseuratum albidum 
Rhabdochona fasciata 
Spirocamallanus hilarii 
inopinatus 
Acanthocephala 
Quadrigyrus torquatus 


Astyanax sp. 
Trematoda 
Phyllodistomoides duncani 
Nematoda 
Capillaria sentinosa 
Rhabdochona fasciata 
Spirocamallanus wrighti 


Atractosteus tristoechus 
Cestoda 
Proteocephalus manjuariphilus 


Barbus sp. 
Nematoda 
Rhabdochona acuminata 


Basilichthys microlepidotus 
Cestoda 
Proteocephalus macdonaghi 


Brachy platystoma filamentosum 
Cestoda 
Endorchis piraeeba 
Nominoscolex piraeeba 


556 


Brachy platy stoma rousseauxii 
Cestoda 
Amphoteromorphus peniculus 
Nominoscolex dorad 
sudobim 


Brachyplatystoma sp. 
Isopoda 
Lironeca symmetrica 
Telotha henselii 


Brachyplatystoma vaillanti 
Cestoda 
Anabothrium piramutab 
Monticellia piramutab 


Brycon brevicaudata 
Nematoda 
Spirocamallanus inopinatus 


Brycon cephalus 
Copepoda 
Amplexibranchius bryconis 


Brycon falcatus 
Nematoda 
Rhabdochona acuminata 


Brycon hilarii 
Nematoda 
Spirocamallanus inopinatus 
Acanthocephala 
Echinorhynchus briconi 


Brycon lundi 
Trematoda 
Dendrorchis neivai 
Nematoda 
Amplicaecum sp. (larvae) 


Brycon melanopterus (= ery thropterus) 


Monogenoidea 
Anacanthorus brevis 
elegans 
kruidenieri 
spiralocirrus 


Jainus amazonensis 
Tereancistrum kerri 
ornatus 

Trinibaculus braszilensis 
Nematoda 

Spirocamallanus inopinatus 
Copepoda 

Ergasilus bryconis 
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Callophysus macropterus 
Copepoda 
Ergasilus callophysus 


Carapus fasciatus 
Myxozoa 
Myxidium fonsecai 


Carassius auratus 
Monogenoidea 
Gyrodactylus elegans 
Branchiura 
Argulus ernsti 


Carnegiella strigata 
Isopoda 
Lironeca symmetrica 


Centropomus nigriscens 
Monogenoidea 
Mexicotrema by chowskyi 


Cephalosilurus (= Pseudopimelodus) zungaro 
Monogenoidea 
Phanerothecium caballeroi 
Urocleidoides mamaevi 


Cetopsis caecutiens 
Cestoda 
Monticellia siluri 


Chaetobranchus semifasciatus 
Trematoda 
Ascocotyle sp. (metacercariae) 
Cestoda 
Proteocephalidae (plerocercoids) 


Chaetostomus leucomelas 
Trematoda 
Dadaytremoides grandistomis 


Chalceus macrolepidotus 
Monogenoidea 
Jainus jainus 


Chalcinus ne maturus 
Myxozoa 
Myxidium cruzi 


Characidae 
Nemato da 
Neocucullanus neocucullanus 


Characidium caucanum 
Monogenoidea 
Urocleidoides anops 


Chilodus punctatus 
Acanthocephala 
Octospiniferoides australis 


Chromis sp. 
Branchiura 
Argulus chromidis 


Cichla monoculus 
Cestoda 
Proteocephalus macrophallus 


Cichla ocellaris 
Monogenoidea 
Gussevia arilla 
longihaptor 
tucunarense 
undulata 
Sciadicleithrum uncinatum 
ergensi 
umbilicum 
Cestoda 
'Proteocephalus macrophallus | 
microscopicus 
Sciadocephalus megalodiscus 
Nematoda 
Eustrongylides sp. (larvae) 
Copepoda 
Acusicola tucunarense - 
Ergasilus sp. 
Branchiura 
Argulus sp. 
Isopoda 
Braga cichlae 
Lironeca symmetrica 
Nerocila armata 


Cichla sp. 
Isopoda 
Braga cichlae 


Cichla temensis 
Branchiura 
Argulus multicolor 
Isopoda 
Braga cichlae 


Cichlasoma aureum 


Acanthocephala 
Neoechinorhynchus golvani 
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Cichlasoma bimaculatum 
Monogenoidea 
Gussevia alii 
cichlosomatis 
dobosi 
Trinidactylus cichlasomatis 


Cichlasoma facetum 
Nematoda 
Procamallanus peraccuratus 


Cichlasoma fenestratum 
Ciliophora 
Nyctotherus dilleri 


Cichlasoma mayorum 
Trematoda 
Crassicutis cichlasomae 


Cichlasoma severum (= Heros severus) 
Monogenoidea 
Gussevia alioides 
dispar 
disparoides 


Cichlasoma tetracanthus 
Branchiura 
Argulus cubensis 


Cichlasoma sp. 
Trematoda 
Crassicutis opisthoseminis 
Copepoda 
Ergasilus pitalicus 


Cichlidae 
Nematoda 
Touzeta ecuadoris 
Isopoda 
Lironeca orinoco 


Colomesus asellus 
Copepoda 
Ergasilus colomesus 


Colossoma bidens (= Piaractus brachypomus) 
Myxozoa 
Myxobolus sp. 
Ciliophora 
Nyctotherus piscicola 
Monogenoidea 
Anacanthorus spathulatus 


Trematoda 
Dadaytrema oxycephala 
Denticauda quadrangulata 
Pseudocladorchis cylindricus 
Pseudoparabaris parabaris 
Travassosinia dilatata 
Nematoda 
Monhysterides iheringi 
Rondonia rondoni 
Spectatus spectatus 
Acanthocephala 
Echinorhynchus jucundum 
Branchiura 
Dolops bidentata 
carvalhoi 


Colossoma macropomum 

Monogenoidea 

Linguadactyloides brinkmanni 
Nematoda 

Chabaudinema americana 

Cucullanus colossomi 
Acanthocephala 

Neoechinorhynchus buttnerae 
Copepoda 

Perulernaea gamitanae 
Branchiura 

Argulus multicolor 

Argulus sp. 

Dolops carvalhoi 


Colossoma mitre (= Piaractus mesopotamicus) 
Nematoda 


Rondonia rondoni 


Corydoras aeneus 


Monogenoidea 
Urocleidoides corydori 
margolisi 
Corydoras lepidata 
Nematoda 


Procamallanus peraccuratus 


Corydoras paleatus 
Monogenoidea 
Paragyrodactyloides superbus 
Nematoda 
Spirocamallanus pintoi 


Creatochanes affinis 
Monogenoidea 
Jainus robustus 
Urocleidoides affinis 


Crenicichla geayi 
Trematoda 
Crassicutis wallini 
Acanthocephala 
Pandosentis iracundus 
Quadrigyrus torquatus 
Branchiura 
Dolops geayi 


Crenicichla lacustris 
Isopoda 
Artystone trysibia 


Crenicichla saxatilis 
Isopoda 
Nerocila armata 


Crenicichla sp. 
Branchiura 
Dolops geayi 


Curimata (= Steindachnerina) argentea 
Monogenoidea 
Curvianchoratus hexacleidus 
Urocleidoides costaricensis 
curimatae 


Curimata (= Psectrogaster) ciliata 
Branchiura 
Argulus sp. 


Curimata (= Steindachnerina) elegans 
Trematoda 
Zonocotyle bicaecata 
Nematoda 
Travnema travnema 
Acanthocephala 
Gorytocephalus spectabilis 


Curimata (= Cyphocharax) giberti 
Monogenoidea 
Androspira chascomusensis 
triangula 
Notodiplocerus singularis 
Trematoda 
Zonocotyle bicaecata 
Zonocotyloides haroltravassosi . . 
Nematoda 
Cosmoxynema viannai 
Cosmoxynemoides aguirrei 
Travnema araujoi 
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Curimata (= Potamorhina) laticeps 
Branchiura 
Argulus sp. 


Curimata (= Cyphocharax) platana 
Isopoda 
Riggia paranensis 


Cynopotamus humeralis 

Trematoda 

Halipegus dubius 
Nematoda 

Spirocamallanus inopinatus 
Isopoda 

Braga cichlae 

Philostomella cigarra 


Doras (= Platydoras) costatus 
Ciliophora 
Rynchodinium paradoxum 
Trematoda 
Pseudocladorchis ferrumequinum 
Pseudodiplodiscus cornu 


Doras (= Lithodoras) dorsalis 
Trematoda 
Pseudocladorchis ferrumequinum 
Pseudodiplodiscus cornu 


Eigenmannia virescens 
Monogenoidea 
Urocleidoides virescens 


Electrophorus electricus 
Trematoda 
Echinostoma annulatum 


Elipesurus spinicauda 
Cestoda 
Eutetrarhynchus araya 
Rhinebothroides scorzai 


Ery thrinidae 
Nematoda 
Spirocamallanus paraensis 


Farlowella amazona 
Monogenoidea 
Oogyrodactylus farlowellae 


Fitzroyia lineata 
Acanthocephala 
Wolffhugelia matercula 


Galaxias maculatus 
Myxozoa 
Myxobolus galaxii 
magellanicus 


Gasterostomus (= Potamorhina) latior 
Branchiura 
Dolops sp. 


Geophagus brasiliensis 
Nematoda 
Cosmoxynemoides aguirrei 
Procamallanus peraccuratus 
Acanthocephala 
Neoechinorhynchus paraguayensis 
Isopoda 
Artystone trysibia 


Geophagus (= Satanoperca) jurupari 
Branchiura 
Argulus multicolor 


Geophagus surinamensis 
Monogenoidea 
Sciadicleithrum geophagi 


Geophagus sp. 
Isopoda . 
Telotha henselii 


Gephyrocharax valenciae 
Acanthocephala 
Quadrigyrus torquatus 


Glanidium sp. 
Cestoda 
Brayela karuatayi 


Gymnorhamphichthys hypostomus 
Trematoda 
Amazonadistoma negrensis 


Gymnotus carapo 


Monogenoidea 
Urocleidoides carapus 
gymnotus 


Hemigrammus microstomus 


Monogenoidea 
Urocleidoides microstomus 


Hemiodus (= Hemiodopsis) semitaeniatus | 


Monogenoidea 
Cleidodiscus microcirrus 
Monocleithrium lavergneage 


Hemisorubim platyrhynchus 
Monogenoidea 
Vancleavius platyrhynchi 


Hemisorubim sp. 
Branchiura 
Dolops discoidalis 


Holobrycon pesu 
Copepoda 
Ergasilus holobryconis 


Hoplerythrinus unitaeniatus 

Nematoda 

Guyanema seriei 

seriei paraguayensis 

Spirocamallanus krameri 
Acanthocephala 

Quadrigyrus brasiliensis 

nickoli 

Branchiura 

Dolops discoidalis 


Hoplias macrophthalmus 
Isopoda 
Paracy mothoa tholoceps 


Hoplias malabaricus 
Monogenoidea 
Urocleidoides eremitus 
Nematoda 
Capillaria zederi 
Guyanema baudi 
Spirocamallanus hilarii 
wrighti 
Contracaecum sp. (larvae) 
Eustrongylides sp. (larvae) 
Acanthocephala 
Grasilisentis variabilis 
Neoechinorhy nchus paraguayensis 
Quadrigyrus brasiliensis 


torquatus 
Hirudinea 
Myzobdella platense 
Copepoda 


Ergasilus iheringi 


Branchiura 
Argulus carteri 
spinulosus 
violaceus 
Dolops discoidalis 
geayi 
reperta 
striata 
Isopoda 
Braga patagonica 
Telotha henselii 


Hydrolycus scomberoides 
Copepoda 
Ergasilus hydrolycus 
Branchiura 
Argulus multicolor 


Hyphessobrycon callistus 
Isopoda 
Paracy mothoa parva 


Hyphessobrycon strictus 
Monogenoidea 
Urocleidoides strictus 


Hypophthalmus edentatus 
Nematoda 
Paracamallanus sp. 


Hypoptopoma thoracathum 
Monogenoidea 
Trinigyrus tentaculoides 


Hypostomus albopunctatus 
Nematoda 
Procamallanus petterae 


Hypostomus auroguttatus 
Acanthocephala 
Gracilisentis variabilis 


Hypostomus bolivianus 
Monogenoidea 
Unilatus anoculus 


Hypostomus carinatus 
Acanthocephala 
Gory tocephalus elongorchis 


Hypostomus commersonii 
Trematoda 
Gonocercella magnifica 
Nematoda 
Rhaphidascaris sp. (larvae) 
Branchiura 
Argulus violaceus 


Hypostomus lituratus 
Acanthocephala 
Gracilisentis variabilis 


Hypostomus melanopterus 
Acanthocephala 
Gracilisentis variabilis 


Hypostomus plecostomus 

Trematoda 
Eocreadium intermedium 
Gonocercella magnifica 
Megacoelium plecostomi 

Acanthocephala 
Gorytocephalus plecostomorum 
Gracilisentis variabilis 


Hypostomus punctatus 
Trematoda 
Kalitrema kalitrema 


Hypostomus robinii 
Monogenoidea 
Trinigyrus hypostomatis 
Unilatus unilatus 


Hypostomus sp. 
Monogenoidea 
Unilatus brittani 
Nematoda 
Sprentascaris hypostomi 
Isopoda 
Braga nasuta 


Iheringichthys labrosus 
Trematoda 
Crepidostomum platense 
Sanguinicola coelomicola 
Isopoda 
Telotha silurii 


Lahilliela (= Schizodon) kneri 
Trematoda 
Paralecithobotrys brasiliensis 


Leiarius marmoratus 
Branchiura 
Dolops discoidalis 


Lepidosiren paradoxa 
Myxozoa 
Agarella gracilis 
Trematoda 
Kalipharynx piramboae 


Leporellus vittatus 
Isopoda 
Riggia brasiliensis 


Leporinodus vittatus 
Trematoda 
Saccocoelioides leporinodus 


Leporinus copelandi 
Trematoda 
Creptotrema lynchi 
Nematoda 
Cucullanus pinnai 
Spirocamallanus inopinatus 
Isopoda 
Riggia brasiliensis 


Leporinus elongatus 
Trematoda 
Creptotrema creptotrema 
Paralecithobotrys brasiliensis 


Leporinus fasciatus 
Monogenoidea 
Tereancistrum parvus 
Trematoda 
Prosthenhystera obesa 
Copepoda 
Ergasilus leporinidis 
Branchiura 
Dolops striata 
Isopoda 
Lironeca guianensis 
Nerocila armata 


Leporinus mormyrops 
Myxozoa 
Henneguya leporini 
Myxobolus associatus 


Leporinus muyscorum 


Trematoda 
Chalcinotrema lucieni 
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Leporinus obtusidens 
Trematoda 
Saccocoelioides magniovatus 


Leporinus octofasciatus 
Trematoda 
Creptotrema lynchi 
Isopoda 
Riggia brasiliensis 


Leporinus striatus 
Isopoda 
Riggia nana 


Leporinus sp. 

Trematoda 
Creptotrema creptotrema 
Prosthenhystera obesa 

Nematoda 
Capillaria minima 
Cucullanus mogi 
Spirocamallanus amarali 


iheringi 
inopinatus 
wrighti 
Branchiura 
Dolops striata 
Loricaria anus 
Trematoda 
Saccocoelioides quintus 
Branchiura 


Argulus violaceus 


Loricaria sp. 
Myxozoa 
Henneguya occulta 
Trematoda 
Halipegus tropicus 


Loricaria vetula 
Trematoda 
Procaudotestis uruguayensis 


Loricariichthys platymetopon 
Nematoda 
Sprentascaris mahnerti 


Loricariidae 
Isopoda 
Asotana splendida 


Luciopimelodus (= Pimelodus) pati 
Branchiura 
Dipteropeltis hirundo 


Lycengraulis grossidens 
Copepoda 
Acusicola lycengraulidis 
Ergasilus euripedesi 
Isopoda 
Excorallana berbicensis 


Lycengraulis sp. 
Acanthocephala 
Neoechinorhynchus macronucleatus 


Megalodoras sp. 
Branchiura 
Dolops geayi 


Monochir maculipennis (= Achirus achirus) 
Acanthocephala 
Gracilisentis variabilis 


Myleus rubripinnis 
Isopoda 
Lironeca symmetrica 


Myleus sp. 
Trematoda 
Curumai curumai 
Dadaytrema elongata 
Nematoda 
Monhysterides iheringi 
Rondonia rondoni 


Myleus torquatus 
Trematoda 
Dadaytrema oxycephala 
Nematoda 
Rondonia rondoni 


Mylossoma aureum 
Trematoda 
Dadayius marenzelleri 
Microrchis megacotyle 
Pseudocladorchis cylindricus 
nephrodorc his 


Myl ossoma paraguayense 
Acanthocephala 
Echinorhynchus salobrense 


Nannostomus beckfordi 
Isopoda 
Artystone minima 


Odonthestes (= Basilichthys) bonariensis 
Branchiura 


Argulus violaceus 


Osteoglossum bicirrhosum 


Monogenoidea 
Gonocleithrum aruanae 
coenoideum 
cursitans 
planacroideum 
planacrus 
Trematoda 
Caballerotrema aruanense 
Nematoda 


Camallanus acaudatus 


Oxydoras kneri 
Nematoda 
Cystidicoloides vaucheri 


Oxydoras niger (= Pseudodoras niger) 
Monogenoidea 
Cosmetocleithrum confusus 
gussevi 
parvum 
rarum 
sobrinus 
Cestoda 
Proteocephalus kuyukuyu 
Nematoda HN 
Bacudacnitis grandistomis 
Acanthocephala 
Paracavisoma impudic 
Branchiura 
Dolops longicauda 


Pachyurus bonariensis 
Nematoda 
Spinitectus pachyuri 
Branchiura 
Argulus juparanaensis 


Pacu nigricans 
Acanthocephala 
Echinorhynchus gomezi 


Paulicea lütkeni 
Nematoda 
Cucullanus paulicea 
schubarti 
zungaro 
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Pellona castelnaeana 
Copepoda 
Acusicola pellonidis 
Branchiura 
Dolops carvalhoi 
Dolops sp. 


Percichthys melanops 
Acanthocephala 
Pomphorhynchus yamagutii 


Percichthys trucha 
Branchiura 
Argulus patagonicus 
Hirudinea 
Theromyzon propinquum 


Phractocephalus hemiliopterus (= Pirarara bicolor) 
Monogenoidea 
Urocleidoides amazonensis 
catus 
Vancleaveus cicinnus 
Cestoda 
Ephedrocephalus microcephalus 
Myzophorus pirarara 
Zygobothrium megacephalum 
Branchiura 
Dolops carvalhoi 
discoidalis 


Piabucina sp. 
Nematoda 
Rhabdochona uruyeni 


Piaractus brachypomus (= Colossoma bidens) 
Ciliophora 
Nyctotherus piscicola 
Nematoda 
Monohysterides iheringi 
Rondonia rondoni 
Spec tatus spectatus 
Acanthocephala 
Echinorhynchus jucundum 


Pimelodella lateristriga 
Nematoda 
Rhabdochona acuminata 
Spinitectus rudolphiheringi 
yorkei 
Spirocamallanus rarus 
Contracaecum sp. (larvae) 
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Pimelodella sp. 
Myxozoa 
Myxobolus stokesi 
Nematoda 
Spinitectus multipapillata 


Pimelodidae 
Acanthocephala 
Acanthodelta scorzai 


Pimelodus albicans 
Myxozoa 
Myxobolus sp. 
Branchiura 
Argulus violaceus 


Pimelodus clarias 
Myxozoa 
Myxobolus cunhai 
inaequalis 
Ciliophora 
Balantidium piscicola 
Nyctotherus piscicola 
Zelleriella piscicola 
Trematoda 
Crepidostomum platense 
Halipegus tropicus 
Parspina argentinensis 
Nematoda 
Agamonema sp. (larvae) 
Cucullanus pinnai 
Eustrongylides sp. (larvae) 
Philometra baylisi 
Rondonia rondoni 
Spirocamallanus intermedius 
pimelodus 
Isopoda 
Telotha henselii 


Pimelodus grosskopfii 
Monogenoidea 
Urocleidoides lebedevi 


Pimelodus maculatus 
Nematoda 
Spinitectus sternopygi 
Sprentascaris pimelodi 


Pimelodus megacephalus 
Trematoda 
Dadaytrema oxycephala 
Pseudocladorchis cylindricus 
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Pimelodus ornatus 
Trematoda 
Pseudocladorchis cylindricus 


Pimelodus ortmanni 
Nematoda 
Spirocamallanus intermedius 


Pimelodus (7 Luciopimelodus) pati 
Cestoda 
Monticellia piracatinga 
Nominoscolex piracatinga 
Proteocephalus fossatus 
Rudolphiella lobosa 
Branchiura 
Dipteropeltis hirundo 


Pimelodus sp. 
Myxozoa 
Myxobolus stokesi 


Pinirampus pirinampu 
Monogenoidea 
Omothecium pinirampi 
luckyi 
Cestoda 
Myzophorus admonticellia 
Rudolphiella myoides 
piranabu 
Nematoda 
Agamonema sp. (larvae) 


Pirarara bicolor (= Phractocephalus hemioliopterus 
Cestoda 
Zygobothrium megacephalum 


Plagioscion sp. 
Monogenoidea 
Diplectanum hilum 


Plagioscion squamosissimus 
Monogenoidea 
Diplectanum decorum 
gymnopeus 
pescadae 
piscinarius 
Trematoda 
Brasicystis bennetti 
Acanthocephala 
Rhadinorhynchus plagioscionis 
Copepoda 
Amazonicopeus elongatus 
Branchiura 
Dolops sp. 


Platystoma sp. (= Sorubim lima) 
Cestoda 
Manaosia bracodemoca 


Platystomatichthys sturio 
Cestoda 

Monticellia megacephala 
Nominoscolex lenha 
Ornithoscolex lenha 
Peltidocotyle lenha 
Spasskyellina lenha 
Woodlandiella myzophora 


Pleuronectes sp. 
Acanthocephala 


Gracilisentis variabilis 


Poecilia reticulata 


Monogenoidea 
Urocleidoides minuta 
reticulatus 
Poecilia sphenops 
Monogenoidea 
Gyrodactylus bullatarudis 
costaricensis 
Poecilia vivipara 
Myxozoa 
Myxobolus lutzi 


Potamotrygon circularis 

Monogenoidea 
Paraheteronchocotyle amazonensis 
Potamotrygonocotyle tsalickisi 

Cestoda 
Acanthobothrium amazonensis 
Potamotrygonocestus amazonensis 
Rhinebothroides circularisi 

Nematoda 
Echinocephalus daileyi 


Potamotrygon falkneri 
Cestoda 
Eutetrarhynchus araya 
Rhinebothrium paratrygoni 


Potamotrygon histrix 
Cestoda 
Acanthobothrium regoi 
Eutetrarhynchus araya 
Rhinebothrium paratrygoni 
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Rhinebothroides freitasi 
glandularis 
venezuelensis 

Nemato da 

Echinorhynchus daileyi 

Acanthocephala 
Megapriapus ungriai 


Potamotrygon magdalenae 
Cestoda 
Acanthobothrium quinonesi 
Potamotrygonocestus magdalenensis 
Rhinebothroides moralarai 
scorzai 


Potamotrygon motoro 
Cestoda 
Acanthobothrium terezae 
Eutetrarhynchus araya 
Rhinebothroides scorzai 


Potamotrygon reticulatus 
Cestoda 
Eutetrarhynchus araya 
Potamotrygonocestus amazonensis 
orinocoensis 
Rhinebothrium paratrygoni 
Rhinebothroides scorzai 


Potamotrygon yepezi 
Cestoda 
Potamotrygonocestus amazonensis 
Rhinebothroides venezuelensis 


Pristis perotteti 
Cestoda 
Anthobothrium pristis 


Prochilodus lineatus 
Trematoda 
Saccocoelioides nanii 


Prochilodus nigricans 
Monogenoidea 
Rhinonastes pseudocapsaloideum 
Branchiura 
Argulus sp. 
Dolops bidentata 
Dolops sp. 


Prochilodus platensis 
Trematoda 
Sanguinicola argentinensis 
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Prochilodus reticulatus 
Monogenoidea 
Anacanthoroides mizellei 
Trematoda 
Colocladorchis ventrastomis 
Lecithobotrioides mediacanoensis 
Unicoelium prochilodorum 
Nematoda 
Spinitectus jamundensis 
Acanthocephala ` 
Neoechinorhynchus prochilodorum 


Prochilodus scrofa 
Nematoda 
Spinitectus asperus 


Pseudauchenipterus nodosus 
Isopoda 
Nerocila armata 


Pseudocurimata (= Cyphocharax) plumbea 
Nematoda 
Travnema tray ne ma 


Pseudodoras niger 
Acanthocephala 
Paracavisoma impudica 


Pseudopimelodus roosevelti 
Trematoda 
Iheringtrema iheringi 


Pseudopimelodus (= Cephalosilurus) zungaro 
Myxozoa 
Henneguya lutzi 
Monogenoidea 
Phanerothecium caballeroi 
Urocleidoides mamaevi 
Trematoda 
Prosthenhystera obesa 
Cestoda 
Amphoteromorphus parkarmoo 
Nematoda 
Cucullanus zungaro 


Pseudoplatisma sp. 
Monogenoidea 
Amphocleithrium paraguayensis 


Pseudoplatystoma coruscans 
Branchiura 
Argulus silvestrii 


Pseudoplatystoma fasciatum 
Myxozoa 
Henneguya linearis 
Cestoda 
Monticellia rugosa 
Myzophorus sorobim 
Nominoscolex sorobim 
woodlandi 
Spasskyellina spinulifera 
Branchiura 
Argulus juparanaensis 
pestifer 
Argulus sp. 
Dolops carvalhoi 
discoidalis 
Dolops sp. 


Pseudoplatystoma tigrinum 

Monogenoidea 

Vancleavius fungulus 
Trematoda 

Witenbergia witenbergia 
Cestoda 

Monticellia surubim 

Nominoscolex kaparari 

Peltidocotyle rugosa 
Branchiura 

Argulus pestifer 

Dolops carvalhoi 

discoidalis 


Pseudoplatystoma sp. 
Cestoda 
Monticellia surubim 
Proteocephalus platystomi 
Nematoda 
Cucullanus pinnae 
Contracaecum sp. (larvae) 
Eustrongylides sp. (larvae) 
Branchiura 
Argulus nattereri 


Pseudotylosurus angusticeps 
Copepoda 
Acusicola cunula 


Pterodoras granulosus 

Monogenoidea 
Cosmetocleithrum bulbocirrus 
Vancleavius janauacaensis 

Trematoda 
Daday trema oxycephala 
Pseudocladorchis cylindricus 

ferrumequinum 
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Nematoda 

Rondonia rondoni 
Acanthocephala 

Neoechinorhynchus pterodoridis 
Branchiura 

Dolops longicauda 


Pterophyllum scalare 
Monogenoidea 
Gussevia spiralocirrus 
Sciadicleithrum iphthimum 


Pterygoplichthys pardalis 
Trematoda 
Megacoelium spinicavum 


Pterygoplichthys sp. 
Trematoda 
Megacoelium spinispecum 


Pygidium (= Trichomycterus) brasiliensis 
Nematoda 
Spirocamallanus pexatus 


Pygidium (= Trichomycterus) punctatum 
Nematoda 
Spirocamallanus chimusensis 
incarocai 


Pygocentrus sp. 
Nematoda 
Spirocamallanus wrighti 


Rhamdia guatemalensis 
Nematoda 
Dujardinascaris cenotae 
Rhabdochona kidderi 
Branchiura | 
Argulus rhamdiae 


Rhamdia quelen 
Myxozoa 
Henneguya sp. 
Myxobolus sp. 
Monogenoidea 
Urocleidoides travassosi 
Trematoda 
Acanthostomum gnerii 
Branchiura 
Argulus violaceus 


Rhamdia rogersi 
Monogenoidea 
Urocleidoides chavarriai 
Trematoda 
Acanthostomum gnerii 


Rhamdia sapo 
Monogenoidea 
Urocleidoides chavarriai 
Hirudinea 
Myzobdella uruguayensis 
Branchiura 
Argulus violaceus 


Rhamdia se bae 
Myxozoa 
Henneguya linearis 
Monogenoidea 
Urocleidoides chavarriai 
travassosi 


Rhamdia sp. 
Monogenoidea 
Urocleidoides robustus 
travassosi 
Cestoda 
Megathylacus jandia 
Proteocephalus jandia 
Branchiura 
Argulus chromidis 


Rhaphiodon vulpinus 
Nematoda 
Agamonema sp. (larvae) 
Branchiura 
Argulus multicolor 
Dolops carvalhoi 


Rhinodoras d'orbignyi 
Trematoda 
Paleocryptogonimus claviformis 
Nematoda 
Spirocamallanus rarus 


Rhytiodus argenteofuscus 
Monogenoidea 
Rhinoxenus arietinus 


Rhytiodus microlepis 
Monogenoidea 
Urocleidoides paradoxus 
Branchiura 
Argulus sp. 
Dolops bidentata 
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Rivulus harti 
Monogenoidea 
Cycloplectanum americanum 


Roeboides bonariensis 
Trematoda 
Crepidostomum macrorchis 
Halipegus genarchella 


Saccodon caucae 
Trematoda 
Saccocoelioides magnorchis 
saccodontis 


Salminus affinis 
Monogenoidea 
Anacanthorus colombianus 
cuticulovaginus 


Salminus brevidens 
Trematoda 
Prosthenhystera obesa 
Nematoda 
Agamonema sp. (larvae) 
Copepoda 
Taurocheros salminisii 
Branchiura 
Argulus nattereri 
salmini 
Dipteropeltis hirundo 
Dolops longicauda 


Salminus hilarii 
Trematoda 
Bellumcorpus major 
Cladocystis intestinalis 
Pararhipidocotyle jeffersoni 
Prosorhynchus costai 
Nematoda 
Philometra maplestonei 
Spinitectus rudolphiheringi 
Spirocamallanus hilarii 
iheringi 
Isopoda 
Braga patagonica 


Salminus maxillosus 
Trematoda 

Cladocystis intestinalis 
Dadaytrema oxycephala 
Halipegus dubius 
Pararhipidocotyle jeffersoni 
Prosorhynchus schubarti 
Prosthenhystera obesa 


Nematoda 
Capillaria max illosa 
Cucullanus interrogativus 
Cystidicoloides fischeri 
Eustrongylides sp. (larvae) 
Branchiura 
Argulus paranensis 
paulensis 
pestifer 
salmini 
Dipteropeltis hirundo 
Dolops discoidalis 
geayi 
longicauda 
nana 


Scatophagus argus 

Monogenoidea 
Metahaliotrema scatophagi 
yamagutii 


Schizodon fasciatus 

Monogenoidea 

Rhinoxenus arietinus 

nyttus 

Trematoda 

Saccocoelioides szidati 
Acanthocephala 

Octospiniferoides incognita 
Copepoda 

Gamispatulus schizodontis 
Branchiura 

Dolops striata 


Schizodon nasutum 
Isopoda 
Riggia brasiliensis 


Semaprochilodus insignis 
Copepoda 
Brasergasilus jaraquensis 
Ergasilus jaraquensis 
Gamidactylus jaraquensis 


Serrasalmus (= Pygocentrus) nattereri 
Monogenoidea 
Amphithecium brachycirrum 
calycinum 
camelum 
catalaoensis 
falcatum 
junki 
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Anacanthorus anacanthorus 
brazilensis 
maltai 
neotropicalis 
reginae 
rondonensis 
thatcheri 

Cleidodiscus amazonensis 

piranhus 
serrasalmus 

Notothecium aegidatum 

mizellei 

Notozothecium penetrarum 

minor 

Urocleidus crescentis 

orthus 
Nematoda 
Spirocamallanus inopinatus 
Copepoda 
Rhinergasilus piranhus 
Branchiura 

Argulus multicolor 

Argulus sp. 

Dolops bidentata 

carvalhoi 
longicauda 


Serrasalmus (= Pygocentrus) piraya 
Myxozoa 
Myxobolus cunhai 


. pygocentris 
Nematoda 
Agamonema sp. (larvae) 
Branchiura 


Dipteropeltis hirundo 


Serrasalmus rhombeus 
Myxozoa 
Myxobolus serrasalmi 
Isopoda 
Lironeca symmetrica 


Serrasalmus spilopleura 
Myxozoa 
Henneguya iheringi 
Myxobolus noguchii 


Serrasalmus sp. 
Isopoda 
Asotana magnifica 
Lironeca symmetrica 
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Silurus palmito (7 Ageneiosus sp.) 
Trematoda 
Microrchis megacotyle 


Silurus sp. 
Cestoda 
Choanoscolex abscisus 
Monticellia coryphicephala 


Sorubim lima (see Platystoma sp.) 
Monogenoidea 
Urocleidoides megarchis 


Sphaeroides testudineus 
Ciliophora 
Trichodina fariai 


Stenarchus (7 Apteronotus) brasiliensis 
Isopoda 
Telotha lunaris 


Sternopygus macrurus 
Nematoda 
Cystidicoloides dlouhyi 
Spinitectus sternopygi 


Strongylura fluviatilis 
Copepoda 
Ergasilus argulus 


Strongylura scapularis 
Copepoda 
Ergasilus argulus 


Strongylura sp. 
Copepoda 
Acusicola tenax 


Symphysodon discus 
Mo nogenoidea 
Sciadicleithrum variabilum 


Synbranchus marmoratus 
Nematoda 
Agamonema sp. (larvae) 
Acanthocephala 
Quadrigyrus torquatus 
Branchiura 
Dolops striata 


Tetragonopterus sp. 
Nematoda 
Rhabdochona elegans 
Spirocamallanus iheringi 


Tilapia mossambica 
Monogenoidea 
Cichlidogyrus sclerosus 
tilapiae 


Triportheus angulatus 
Acanthocephala 
Palliolisentis quinqueungulis 


Triportheus elongatus 
Branchiura 
Dolops sp. 


Triportheus paranensis 
Tremato da 
Chalcinotrema salobrensis 
Creptotrema dispar 
Nematoda 
Spinitectus sternopygi 
Acanthocephala 
Echinorhynchus paranense 
Palliolisentis ornatus 
quinqueungulis 


Triportheus sp. 
Nemato da 
Spirocamallanus barroslimai 


Typhlias pearsei 
Nematoda 
Rhabdochona kidderi 


Uaru amphiacanthoides 
Monogenoidea 
Gussevia elephus 
obtusa 
Sciadicleithrum tortrix 


Xiphostomum (= Boulengerella) cuvieri 


Trematoda 
Prosthenhystera obesa 
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